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The title molecule, C26H30O9S3, adopts an extended confor- 
mation whereby two approximately parallel benzene rings 
[dihedral angle = 8.32 (10)°] are orientated in opposite 
directions along the pseudo-threefold axis through the central 
quaternary C atom, while a third ring occupies a position mid- 
way and face-on to these rings [dihedral angles = 82.28 (10) 
and 78.81 (7)°]. The crystal packing is dominated by C— 
H- ■ -O contacts and tc-tc interactions [ring centroid distance = 
3.6902 (12) A]. 

Related literature 

For the use of molecules related to the title compound as 
synthetic precursors, see: Laliberte et al. (2003); Fujihara et al. 
(2007); Li et al. (2008fl,fo). 




b = 12.4029 (3) A 
c = 12.7993 (4) A 
a = 66.868 (2)° 
P = 78.370 (2)° 

Y = 68.085 (2)° 

V = 1379.32 (7) A^ 

Data collection 

Bmker SMART APEX 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Slieldricl:, 1996) 
r„i„ = 0.636, r„^^ = 0.746 

Refinement 

R[F^ > 2aiF^)] = 0.038 

wR(F^) = 0.117 

S = 0.99 

6303 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



Z = 2 

Mo Ka radiation 
/i = 0.32 mm^' 
r = 100 K 

0.30 X 0.28 X 0.28 mm 



13040 measured reflections 
6305 independent reflections 
5369 reflections with / > 2a(l) 
Ri„, = 0.031 



347 parameters 

H-atom parameters constrained 
Ap„„j = 0.44 e A"^ 
Apmin = -0.45 e A"' 



D-H-A 




D-H 


H - .4 


D-A 


D-H- - .4 


C2-H2b- ■ 02' 




0.99 


2.49 


3.297 (2) 


138 


C4-H4a- ■ 02' 




0.99 


2.42 


3.290 (2) 


147 


C5-H5C- ■ OS" 




0.98 


2.54 


3.440 (2) 


152 


C7-H7-06' 




0.95 


2.54 


3.183 (2) 


125 


ClO-HlO- ■ OS'" 




0.95 


2.54 


3.358 (2) 


144 


C15-H15-09'" 




0.95 


2.56 


3.428 (3) 


151 


Symmetry codes: 
-x+l,-y + 2,-z- 


(1) 


-.v+l,-y + 
v) —X + 1. — y 


2, -z-l-2; 
+ l,-2-f 2. 


(ii) —X, — _v - 


h 2, -z + 2: (iii) 



Experimental 

Crystal data 

C26H30O9S3 
M, = 582.68 



Triclmic, PI 

a = 10.2055 (3) A 



Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 (Farrugia, 1997) and DIAMOND (Brandenburg, 2006); 
software used to prepare material for publication: publCIF (Westrip, 
2010). 

The University of Malaya is thanked for support of this 
research through a research grant (FRGS FPOOl/2010 A) and 
for the maintenance of the crystallographic facility. 

Supplementary data and figures for this paper are available from the 
lUCr electronic archives (Reference: HG5057). 
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2-Methyl-3-[(4-methylphenyl)sulfonyloxy] -2- {[(4-methylphenyl)sulfonyloxy] methyl} propyl 4- 
methylbenzenesulfonate 

N. N. Al-Mohammed, R. M. Shakir, Y. Alias, Z, Abdullah, S. N. Abd Halim and E. R. T. Tiekink 
Comment 

Molecules related to the title compound, (1), are useful synthetic precursors for dendritic materials (Laliberte et al, 2003), 
branched acyclic polyamines (Fujihara et al, 2007) and radiopharmaceuticals (Li et al, 2008fl; Li et al, 2008&). 

With reference to the methyl group in the trisubstituted methane molecule, one benzene ring, connected to atom SI, 
is orientated in the same direction, and another, connected to S3, is approximately parallel but orientated in the opposite 
direction; dihedral angle = 8.32 (10) °. The third benzene ring lies approximately half-way between these rings and is face-on 
to each, forming dihedral angles of 82.28 (10) (SI) and 78.81 (7) °, respectively. This arrangement contrasts sharply the 
observed structure of the "parent" compound which adopts a somewhat flattened geometry with all benzene rings orientated 
in a circular manner around the central residue (Fujihara et al, 2007). 

The molecules are consolidated in the crystal structure by a combination of C — H - 0, Table 1, and n-n interactions. The 
latter occur between centrosymmetrically related C13-C18 rings [3.6902 (12) A for symmetry operation 2 - x, \ - y,2 - z\. 
Globally, layers of molecule interdigitate along the c axis. Fig. 2. 

Experimental 

jo-Toluenesulfonyl chloride (5.23 g, 27.4 mmol) in dry dichloromethane (50 ml) was added drop wise to a stirring solution 
of l,l,l-tris(hydroxymethyl)ethane (1 g, 8.32 mmol) and triethylamine (5.05 g, 0.50 mmol) in dichloromethane (50 ml) at 
273 K. The mixture was stirred at room temperature overnight, extracted with water, and wasted with distilled water (3 x 
10 ml). The organic layer was dried over MgS04 and evaporated. Colourless crystals were obtained from slow evaporation 
from its THF solution, Mpt 373-375 K. 

Refinement 

Carbon-bound H-atoms were placed in calculated positions (C — H 0.93 to 0.99 A) and were included in the refinement in 
the riding model approximation with (7/^o(H) = \.2Ueq{C) and 1.5{7eg(methyl-C). Two reflections, i.e. (8 6 7) and (5 13 13), 
were omitted from the final refinement owing to poor agreement. 
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Figures 




Fig. 1. The molecular structure of compound (I) showing the atom-labelling scheme and dis- 
placement ellipsoids at the 50% probability level. 



Fig. 2. A view in projection down the a axis of the unit-cell contents for (I). The C — H - O 
and 71-71 interactions are shown as orange and purple dashed hues, respectively. 




2-Methyl-3-[(4-methylphenyl)sulfonyloxy]-2-{[(4- methylphenyl)sulfonyloxy]methyl}propyl 4-methylbenzenesulf- 
onate 



Crystal data 

C26H30O9S3 
M,-= 582.68 
Triclinic, PI 
Hall symbol: -P 1 
fl = 10.2055 (3) A 
6= 12.4029 (3) A 
c= 12.7993 (4) A 
a = 66.868 (2)° 
P = 78.370 (2)° 
7 = 68.085 (2)° 

F= 1379.32 (7)A^ 



_-3 



Z = 2 

P(000) = 612 
Dx= 1.403 Mgm" 
Mo Ka radiation, X = 0.71073 A 
Cell parameters from 5679 reflections 
6 = 2.4-30.6° 
|i = 0.32 mm ' 
T= 100 K 
Block, yellow 
0.30 X 0.28 X 0.28 mm 



Data collection 



Bruker SMART APEX 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

CO scans 

Absorption correction: multi-scan 
{SADABS; Sheldrick, 1996) 

r™„ = 0.636, r„,a^ = 0.746 

13040 measured reflections 



6305 independent reflections 

5369 reflections with / > 2a{I) 
i?int = 0.031 



Qmax - 27.5°, I 

/! = -12->13 

/t = -16^16 
/ = -16^16 



, = 2.1° 
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Refinement 

Refinement on 
Least-squares matrix: full 

R[F^ > 2a{F^)] = 0.038 

wR(F^) = 0.m 

5=0.99 

6303 reflections 
347 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 

sites 



H-atom parameters constrained 



w = y[<s\Fo^) + (0MS9Pf - 
where P = (Fo^ + 2FcV3 
(A/aW = 0.001 

Apmax = 0.44eA"^ 
Apmin = -0.45 e A"^ 



0.6349P] 



Special details 

Geometry. All s.u.'s (except the s.u. in the dihedral angle between two l.s. planes) are estimated using the fiill covariance matrix. The 
cell s.u.'s are taken into account individually in the estimation of s.u.'s in distances, angles and torsion angles; correlations between 
s.u.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell s.u.'s is 
used for estimating s.u.'s involving l.s. planes. 

Refinement. Refinement of against ALL reflections. The weighted /{-factor wR and goodness of fit S are based on , conventional 
/{-factors R are based on F, with F set to zero for negative F^. The threshold expression of > 2a(F^) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement, /{-factors based on F^ are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 





X 


y 


z 


TI- *ITI 


SI 


0.58792 (4) 


0.97996 (4) 


0.76513 (3) 


0.01532(11) 


S2 


0.63629 (5) 


0.55361 (4) 


1.15173(4) 


0.01764 (12) 


S3 


0.03815 (4) 


0.75579 (4) 


1.20789 (4) 


0.01627(11) 


01 


0.52171 (13) 


0.87644(11) 


0.84519 (10) 


0.0162 (3) 


02 


0.61934 (13) 


1.03502 (12) 


0.83218(11) 


0.0202 (3) 


03 


0.69823 (13) 


0.91966 (12) 


0.69899(11) 


0.0214 (3) 


04 


0.49589(13) 


0.66725 (11) 


1.11596 (10) 


0.0164 (3) 


05 


0.61861 (14) 


0.44646(11) 


1.14753 (11) 


0.0221 (3) 


06 


0.66462 (15) 


0.55276 (12) 


1.25683 (11) 


0.0247 (3) 


07 


0.16219(13) 


0.74483 (11) 


1.11229(11) 


0.0173 (3) 


08 


-0.07307 (13) 


0.87019 (12) 


1.16416 (11) 


0.0217(3) 


09 


0.01154(14) 


0.64130(12) 


1.24502(11) 


0.0221 (3) 


CI 


0.33373 (18) 


0.81398 (15) 


0.97005 (14) 


0.0148 (3) 


C2 


0.41265 (18) 


0.90728 (15) 


0.93184 (14) 


0.0156(3) 


H2A 


0.3469 


0.9927 


0.8998 


0.019* 


H2B 


0.4563 


0.9016 


0.9971 


0.019* 


C3 


0.43504(18) 


0.68148 (15) 


1.01508 (14) 


0.0152 (3) 


H3A 


0.3835 


0.6216 


1.0353 


0.018* 
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-0.0058 


0.9387 


1.3034 


0.027* 


C26 
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H26C 
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Atomic displacement parameters (A^) 
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si — Co — C/ — Co 


1 11 1(\ i ^ 1\ 

1 / 1 .60 (13) 


M/C Mo MO MA 

Co — C7 — Cs — C9 


-0.4 (3) 


C7— C8— C9— CIO 


1.0 (3) 


C7— C8— C9— C12 


-178.54(17) 


C8— C9— CIO— Cll 


-0.8 (3) 


C12— 09— CIO— Oil 


178.70 (17) 


C9— CIO— Cll— C6 


0.1 (3) 



Hydrogen-bond geometry (A, °) 




D—n-A 


D—H 


C2— H2b-02' 


0.99 


C4— H4a-02' 


0.99 


C5— H5C-08" 


0.98 


C7— H7-06' 


0.95 


CIO— HlO-03"' 


0.95 


C15— H15 - W'" 


0.95 


Symmetry codes: (i) -x+\, -y+2, -z+2; (ii) -x, 


-3H-2, -z+2; (iii) 



M/1 CO MIT M 1 /I 

04 — bz — C 1 i — C 1 4 




1 AO 1Z { 1 C\ 

— 1U5. /J (1 J) 


MC CO MIO M10 

Uj — bz — C 1 i — C 1 0 




1 11 ( A\ 

— 1 / /.o2 (14) 


MiC CO Ml "3 Ml 0 

Uo — bz — C 1 i — C 1 8 




A /I ti\ 

—43. /2 (lo) 


M/1 00 Ml "2 M10 

U4 — bz — L. i i — L. i 0 




(in AO /I c\ 

0 /.Uo (1 J ) 


MIO M 1 0 Ml/1 MIC 

C 1 0 — C 1 i — C 14 — C 1 D 




-1.2 (3) 


CO Mil Ml/1 MIC 

bz — CI J — L/14 — L/1 J 




1 1A ZA ( \1\ 

1 /4.j4 (13) 


Ml'2 Ml/1 MIC MliC 

Cii — C14 — CID — Clo 




-1.2 (3) 


Ml/1 MIC Ml/; MIO 

L.i4 — L-lj — L.10 — L.1 / 




2.8 (3) 


MI/I MIC Ml/; Min 

C14 — CI J — Clo — Cly 




1 T/C 00 /I '7\ 

—1 /d.23 (1 /) 


MIC Ml/; MIO MIO 

CO — Clo — CI / — Clo 




-2.0 (3) 


Min MliC MIO MIO 

Cly — Clo — CI / — Clo 




1 nn A'3 /I n\ 
1 / /.U3 (1 /) 


Ml/; MIO MIO Mil 

C 1 0 — C 1 / — C 1 0 — C 1 3 




A A f1\ 

-0.4 (3) 


Ml/1 Mil MIO MIO 

C14 — C13 — Clo — CI / 




2.0 (3) 


CO M1Q MIO MIO 

bz — C 1 3 — C 1 0 — C 1 / 




1 11 1Q 1 /1\ 

—1 /3. /o (14) 


MQ MOn MOC 

Uy — bJ — L/ZU — L/Zj 




1 iz "2/; /"I 
— 13j.3o (1 j) 


Mo CI MOA MOC 

Uo — b3 — CzU — CzD 




1 A/^ 0\ 

—1 .4o (lo) 


Mo Co MOA MOC 

U / — b3 — CzU — Cz5 




11/1 11/1 C\ 

114.13 (1j) 


MA 01 MOA M0 1 

uy — bi — CzU — Cz 1 




A£. 10 /'I 1\ 

4o. lo (1 /) 


MO 01 MOA M0 1 

Uis — b 3 — CzU — Cz 1 




1 nc\ A1 /I A\ 

—1 /y.yi (14) 


Mo CO MOA M01 

U / — b3 — CzU — Cz 1 




/I 1 T /'I ii\ 
—OH. 31 (lo) 


MOC MOA M01 MOO 

L/Z J — L/ZU — L/Z 1 — L/Zz 




0.2 (3) 


CO MOA MO 1 MOO 

b3 — CzU — Cz 1 — Czz 




1 TO iCiC /I 

1 /o.oo (lo) 


MOA M01 MOO MO'2 

L.zU — L.Z 1 — L.ZZ — L.Z3 




-0.9 (3) 


M01 Moo MOO MO/1 

Cz 1 — Czz — Lzi — L,z4 




1.2 (3) 


C2 1 — C22— C23— C26 




-177.53 (19) 


C22— C23— C24— C25 




-0.9 (3) 


C26 — C23 — C24 — C25 




177.89 (18) 


C23— C24— C25— C20 




0.2 (3) 


C2 1 — C20— C25— C24 




0.1 (3) 


S3— C20— C25— C24 




-178.28 (14) 


H-A 


D-A 


D— H- 


2.49 


3.297 (2) 


138 


2.42 


3.290 (2) 


147 


2.54 


3.440 (2) 


152 


2.54 


3.183 (2) 


125 


2.54 


3.358 (2) 


144 


2.56 


3.428 (3) 


151 



-A 



-x+l, -y+2, -z+1 ; (iv) -x+l, -y+l, -z+2. 
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